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BIOPHILIC
GAMING
BIOPHILIC DESIGN IN THE FUTURE OF RESORT GAMING
ANDREW KENNEDY | 2020-2021

F O R WA R D
Biophilic design has been growing in popularity over the
past decade or more. In Andrew Kennedy’s work, we see
it as more than a trend in resort architecture aesthetics.
He demonstrates how the architecture can be developed
to function as a living system and in turn promote the
health and sustainability of building occupants and their
actions.

What is more, the work challenges people’s

preconceived notions of Las Vegas and presents an
alternative architecture that can embrace the natural
Professor Glenn Nowak

environment and make the Mohave feel more hospitable.

In an assessment of expansive integrated resort spaces that miss opportunities to work with
nature, Andrew peels away the inefficiencies of traditional design and construction to offer a more
harmonious method of working with the context to deliver air, light, and water among other elements
to improve guest experiences. Even social contexts play a role in the design explorations… as younger
generations’ preferences shift away from consumption and material culture and toward an embrace
of strategies of environmental stewardship, the biophilic design integration seems to represent a
more earnest kind of rebranding. Integrated resorts that recognize rebranding is more than renaming,
recarpeting, and repainting might adopt some of the strategies tested in Kennedy’s simulations.
Perhaps visitors to Las Vegas will soon cheer, “What happens in the Mojave, stays in the Mojave.”
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College of Fine Arts
University of Nevada, Las Vegas
4505 S Maryland Parkway
Las Vegas, NV 89145

The most compelling moments of Andrew Kennedy’s design process come when he focuses
all of the biophilic ideas on the casino experience. Here, there are potential physical and
psychological health benefits to be had in a space that could also drive increased gaming
activities. The foci on emotions and environments open opportunities for increased studies
of the economics and the ethics of casino architecture. Now might be as good a time as
any to experiment with merging the environmentally conscious with the casino environment.
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INTRODUCTION

6
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The Las Vegas strip is the capital of live entertainment and hospitality. It is the one stop
destination that hosts the top of line resorts and entertainment facilities. However, with
the rise in demand for nature tourism, is Las Vegas on track to the future of its own self
destruction? Younger generations, who are focused most on experiences, environment,
and trill, does not align with the current model of resort design. The Las Vegas Resort
industry is in need to provide spaces that not only support the new wave of demand for
environment-based experiences but need to provide these within its current infrastructure
as well. As younger generations’ preferences shift away from material culture and toward
an embrace of strategies of environmental design, the biophilic design integration
becomes an essential component of re-branding for the Las Vegas Strip. With the
acknowledgment of resort gaming dwindling with newer generations, biophilic design
can create experiential spaces that not only provide an amazing environment to be in but
provides emotional relief and health for those being there. This increase in awareness
towards younger generations will not only re-spark the demand for gaming within resorts,
it will create a new demand unlike any other within the resort / gaming industry. This
newfound way of popular design will reshape and drive the future of resort-based design.
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THE PROBLEM
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DEMAND FOR EXPERIENTIAL ENVIRONMENT BASED DESIGN
The increase in demand for environmental experiences by Millennials does not align with the
current archetype of resort and gaming floors.
INCREASE IN DEMAND FOR BIOPHILIC DESIGN IN RESORTS
Due to the increase in demand for nature during the COVID-19 pandemic, the drive for Americans
to explore and engage with nature is at it’s peak.
INCREASE OF DEMAND FOR STRESS RELIEVING SPACES
With over three quarters of Americans reporting symptoms of stress the demand for stress
relieving tactics, especially within resorts becomes not only marketable but reliable in creating a
healthier customer and work environment.
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ABSTRACT
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Biophilic Design solutions have been integrated into numerous aspects of hospitality
to help drive customer turnout and this model has been applied to many resorts, hotel
lobbies and guests rooms across the globe but currently Las Vegas has little to no
aspect of integration Biophilic Design to keep customers and more notably younger
generations interested.

With the introduction of COVID-19 the demand for nature and

connection to the outdoors has peaked. With this is mind, how has the local resort
industry in Las Vegas responded to this increased demand of biophilic design? Biophilic
design has shown that it creates countless heath and psychological benefits, it helps to
decrease stress and provides an environment that is not just demandingly habitable but
marketable and experiential, all the keys needed to unlock the future of resort design.
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THESIS
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This study will develop the prototype for biophilic design solutions within resort and
gaming establishments to solve generational change, stress and the demand for nature.
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HISTORY OF CASINO AND RESORT CLOSURES
Since the introduction of COVID-19 to the United States, casinos and resorts have struggled to
keep their doors open. Below is a chart of casino properties within the United States and their
status of opening during the height of the pandemic lock-downs. Prior to the wave of infections,
both commercial and tribal properties totaling 989 properties had all their doors open in March
of 2020. Shortly after in April there was not a single casino open and even after the release of
restrictions, casinos have struggled to reopen due to the low demand and turn out rate. As of
November 2020, the current date of this writing there are currently 913 total casino properties
open in the United States, roughly 8% less than that of what it was prior to the original restrictions.

Casino Properties Open During COVID-19 Pandemic
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The majority of casino closures to this date are located in the Southwest and Western United
States. States such as Nevada and New Mexico have the greatest number of casinos closed with
Nevada accumulating 14 current Commercial properties that are closed as of November 2020.
Arizona is in a similar situation with it current 14 tribal properties that are closed as well. New
Mexico additionally has 5 commercial properties that are closed as off this date. With over 76
current casino doors closed, This has a drastic impact on the overall employment and revenue for
the casino industry and it additionally generates the fear that current casinos that are fortunate to
be open could close at any moment due to rising cases.

Commercial Properties Currently Closed
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1-4
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LAS VEGAS CASINO CLOSURES
With at one point every casino and resort in Las Vegas closed due to the COVID-19 pandemic,
the map below would have been scattered with over 130 closed casinos. As of November
2020, the map below depicts the current closure of 11 casinos within the Las Vegas region.
Although most casinos and resorts are considered “open”, numerous establishments such as
Park MGM, LINQ Hotel and Experience, Planet Hollywood Resort and Casino and countless others
are limiting their hours of operation on a substantial level. Beginning November 9th Park MGM will
be following other casinos in closing their doors from Monday at noon until Thursdays at noon
since a vast majority of their visitors occur on the weekends.

Current Closed Properties
- Siegel Slots and Suites
- Fiesta Rancho Casino Hotel
- Texas Station
- Main Street Station Casino
- Palms Casino Resort
- Rio All-Suite Hotel & Casino
- Virgin Hotels Las Vegas
- Eastside Cannery Casino & Hotel
- Fiesta Henderson Casino & Hotel
- Eldorado Casino
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The casino closures have had a drastic impact on the survivability of resorts, especially in Las
Vegas thus resorting in many establishments having to furlough and in some instances layoff
thousands of employees. In August of 2020, MGM Resorts had a mass layoff that impacted
18,000 employees - one-fourth of the 68,000 workers the casino company once had before the
pandemic. Boyd Gaming had a similar situation in July of 2020 where they implemented a layoff of
6,075 employees, at least 25% of what the company had prior to the beginning of the pandemic.
These same instances of mass layoffs have occurred in numerous other casino companies and to
this date there are talks of additional layoffs to keep the businesses afloat.

Current Estimated Casino Layoffs

Number of Layoffs
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The Nevada Casino industry has taken a massive hit regarding their revenue for the 2020 year.
Before COVID-19, on average Nevada has been on a 2% annual revenue growth since 2016 with
a typical monthly revenue pool of $1 billion. Due to the initiation of lock-down in April of 2020
and the slow growth of visitor return rate since the lock-down the annual revenue for 2020 is
anticipated to be half of what it was in 2019 at $12 billion.

Nevada Casino Revenue 2020
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The impact of the COVID-19 pandemic has not only impacted the casino industry in Nevada but it
has drastically changed the nation and the world. On average the United States of America pulls
$3.7 billion in revenue a month from the casino industry but during the period of March 2020 June 2020 the United States casino industry only netted below $2 billion a month, nearly half of
what it was prior to the pandemic. April was the lowest month on record in 2020 with only $135
million in revenue.

National Casino Revenue 2020
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BIOPHILIC PROGRESSION
Guests in lobbies of biophilic hotels were observed engaging in either passive or active usage in
the lobby than that of the confidential hotels. On average only 25% of occupants actually use the
lobby space within conventionally designed lobbies compared to 36% of those that use biophilic
designed lobbies.

In order to repopulate buildings during the pandemic and even after there must be the
introduction of these 9 Foundations of a Healthy Building: Ventilation, Air Quality, Thermal Health,
Moisture, Dusts & Pests, Safety & Security, Water Quality Noise & lastly, Lighting and Views.
Online bookings according to Travelocity found that 57% of Americans say they won’t travel for
the year-end holidays this year but according to recent data, biophilic design can: Improve Mental
Health, Reduce Stress, Improve Overall Health, Increase Productivity and Reduce Fatigue thus
increasing in the tendency of visitors to travel to these destinations.
Since the introduction of COVID-19 there has been a larger demand within the housing market for
larger yards and bigger connections to the outdoors.
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Health Impacts of the Following Biophilic Design Ideologies
Visual Connection to Nature
- Lowered Blood Pressure and Heart Rate
- Improved Mental Engagement an Attentiveness
- Positively Impacted Attitude and Overall Happiness
Non-Visual Connection with Nature
- Reduced Systolic Blood Pressure and Stress Hormones
Prospect
- Reduced Stress
- Reduced Boredom, Irritation and Fatigue
- Improved Comfort and Perceived Safety
Material Connection with Nature
- Improved Comfort
- Decreased Diastolic Blood Pressure Improved Creative Performance
Dynamic and Diffused Light
- Positively Impacted Circadian System Functioning, Increased Visual Comfort
Refuge
- Reduced Stress
- Reduced Boredom, Irritation, Fatigue
- Improved Comfort and Perceived Safety
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BIOPHILIC PROGRESSION

FIG 9.
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14 Patterns of Biophilic Design
Nature in the Space
1. Visual Connection with Nature
2. Non-Visual Connection with Nature
3. Non-Rhythmic Sensory Stimuli
4. Access to Thermal & Airflow Variability
5. Presence of Water
6. Dynamic & Diffuse Light
7. Connection with Natural Systems

Natural Analogues
8. Biomorphic Forms and Patterns
9. Material Connection with Nature
10. Complexity & Order

Nature of the Space
11. Prospect
12. Refuge
13. Mystery
14. Risk /Peril
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HISTORY OF CASINOS AND RESORTS CLOSURES

2 CASE STUDIES
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LOUVRE ABU DHABI

CHANGI AIRPORT
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LOUVRE ABU DHABI
Abu Dhabi, United Arab Emirates
Art Museum
260,000 sq. ft.
The museum is designed to be a
floating dome structure with web
patterned fenestrations to allow
sun to filter into the space below.
The space creates a welcoming
space with combining light,
shadow, reflection and calmness.
This ideology of placing a dome
over a space to help protect it while
still allowing light and natural
ventilation with the introduction
of the water with the adjacent sea
helps enforce the ideology of sense
of biophilia without the direct
introduction of landscape. This
same ideology can be implemented
within single level casino and
resort spaces along the strip to
allow natural light, ventilation and
perhaps in some regard landscape
as well.
One key issue with this being
integrated into the design of an
existing casino or resort floor
is that this will require a mass
re-engineering of the existing
infrastructure. However the
same ideology of this protective
dome with lower areas of active
fenestration can still be applied
on a smaller scale throughout
the project. An additional aspect
that can be learned is the idea of
patterning from a natural element
such as the date palm used in this
scenario can help devise the idea
of how to incorporate light and
ventilation within the desired space.
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JEWEL CHANGI AIRPORT
Singapore, Malaysia
Airport
1,460,662 sq. ft.
The intent of Jewel is to combine
two environments an intense
marketplace and a paradise garden
to create a new community-centric
typology heart of the airport. The
space includes indoor gardens,
leisure attractions, retail, restaurants,
faces and hotel facilities. The space
offers multiple walking trails and
cascading waterfalls throughout
the project. In order to achieve the
density of plant life there was a
carefully studied system of glazing
with static and dynamic shading
strategies. The most interesting
piece of this addition to the airport
is that it turns the airport into a
destination and an attraction in
itself. Over 60% of those that come
to the Jewel Changi Airport dome
are locals looking to come and
enjoy the space. This shows that
the inclusion of biophilic design can
become a destination on its own
due to its unique capabilities.
What can be learned from this
project is how to include biophilic
design within a single leveled space
similar to what was found regarding
the Lourve Abu Dhabi. Spaces such
as these seem successful in their
intended design and a function
such as this can be integrated into
a resort or casino area in order
to make the architecture and
experience itself an attraction.
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AMAZON BIOSPHERE

ENVIRONMENT + NATURAL
RESOURCES BUILDING II
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ENVIRONMENT + NATURAL RESOURCES BUILDING II
Tuson, Arizona
College Building
155,031 sq. ft.
This project was developed to be
the centerpiece of environmental
research that in itself has the
integrated holistic solution to
sustainability. The vertical striations
of the anodized scrim reference
the desert varnish pattern of the
canyon walls. On each terrace there
are native trees, shrubs, grasses and
stone to emphasis the connection
to the desert floor across all levels.
The inclusion of water acting as
a cooling system through active
evaporative cooling combined
with solar chimneys to support
air movement within the space.
Additionally there is a roof garden
that serves as another focal point
and connection to the surrounding
landscape. This project is a prime
example of the inclusion of biophilic
design with the ideology of relating
to the perspective and function of
the university level.
This project is impact-full when
looking at casinos where there are
multiple levels of main casino floor
that stack on one another. Many
casinos can adapt this ideology
of cutting into the center of the
architecture to allow natural day
light, plants, etc into the space to
allow for the same interactions that
is happening at the Environment
+ Natural Resource Building II. This
ideology of stacking levels can easily
be attributed to Casinos such as the
Venetian.
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AMAZON BIOSPHERE
Seattle, Washington
Institutional Buildings
721,182 sq. ft.
The design of the Biosphere is
essentially a multi-level botanical
garden that is filled with over
40,000 plants that have been
sourced from over five different
continents. All of the plants that
were selected for the building are
rare or naturally extinct species. In
order to keep these species of plants
alive constantly the space is kept
at a constant 72 degrees farenheit
with a 55 to 90 percent humidity
depending on the time of day.
The major intent of the biosphere
is to bring people together. The
main intent is to draw people to
collaborate and be together in one
place to both do work but do it in
a comfortable environment. The
space offers a range of places to
meet, work and dine. Overall the
space has less artificial lighting than
that of a traditional office space and
it incorporates numerous aspects of
biophilic design.
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3 DESIGN STUDIES
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D E S I G N A N A LY S I S - L U X O R
LUXOR
Currently the Luxor is a closed solid surface that has no access to natural daylight
or ventilation. The following proposal is to take the four existing corners of the
infrastructure which are adjacent to the main stairs of circulation from the lower level to
the terrace level to act as an inlet for natural ventilation. The cooler air will run through
the central pyramid of the space and vent out of the upper monument to allow a
natural ventilation system to help combat the effects of COVID-19.
BUILDING INFO
Opening Date:		
October 15, 1993
Total Gaming Space:
120,000 sq. ft.
Major Renovation Dates: 1996, 1998, 2007, 2008, 2009
Owner:			
MGM Resorts International
Stories:			30
Number of Rooms:		
4,407
Atrium Volume:		
29 million cu yd.
Luxor has the largest atrium in the world (by volume) which makes it a great potential to
become a resort that specializes in biophiic design with the amount of available airflow
but that entire space currently have no access to natural daylight. The design proposal
for the Luxor is to alter its existing structure within the main atrium to attribute the
design philosophies of natural ventilation and daylight in order to make the space more
habitable, especially during a pandemic similar to COVID-19.
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EXITING STRUCTURE
The Luxor was constructed in only 18months using a method of both reinforced
concrete with a steel skeleton at the top to complete the pyramid. With the floors, walls
and corners of the pyramid constructed of reinforced concrete the modifications to
create the pyramid an open air atrium become increasingly difficult.

EXITING STRUCTURE

EXITING DAYLIGHT & NATURAL VENTILATION
PROS
No Structural Modifications

CONS
No Visual Connection to Outdoors
No Natural Ventilation
No Natural Daylight
Little to No Foliage

UNLV SoA | HD STUDIO
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D E S I G N P R O P O S A L S - D AY L I G H T & V E N T I L AT I O N
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DESIGN STUDY 1
Design Study 1 consist of a modification of the upper mass of the Luxor that removes
four floors of existing hotel rooms as well as the existing location for HVAC systems and
the Luxor Sky Beam. This modification is harsh in that the existing structural layout is
drastically modified, however it allows for the introduction of a 6,400 sq. ft. connection
of natural daylight and ventilation to the casino floor below.

STRUCTURE MODIFICATION

DAYLIGHT & NATURAL VENTILATION
PROS
6,400+ sq. ft. Daylight
Ideal Ventilation Opportunities
Visual Connection to Outdoors
Opportunity for Plant Life

CONS
Major Structural Modification
Removal of Luxor Sky Beam
Relocation of Mechanical Room
Cost

UNLV SoA | HD STUDIO
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D E S I G N P R O P O S A L S - D AY L I G H T & V E N T I L AT I O N
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DESIGN STUDY 2
Design Study 2 consist of a modification of the upper mass of the Luxor that removes
three floors of existing hotel rooms as well as the existing location for HVAC systems
and the Luxor Sky Beam. This modification is harsh in that the existing structural layout
is drastically modified, however it allows for the introduction of natural daylight and
ventilation to the casino floor below, additionally this layout provides a shelf on the
upper level for a possible future program on the upper pyramid of the Luxor.
STRUCTURE MODIFICATION

DAYLIGHT & NATURAL VENTILATION
PROS
Additional Function at Pyramid
Addition of Natural Daylight
Ideal Ventilation Opportunities
Visual Connection to Outdoors
Opportunity for Plant Life

CONS
Major Structural Modification
Removal of Luxor Sky Beam
Relocation of Mechanical Room
Cost
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D E S I G N P R O P O S A L S - D AY L I G H T & V E N T I L AT I O N
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DESIGN STUDY 3
Design Study 3 consist of a modification of the upper floors of the Luxor that removes
four floors of existing hotel rooms while keeping the existing HVAC room and Luxor
Sky Beam. This modification is harsh in that the existing structural layout is drastically
modified, however it allows for the introduction of natural daylight and ventilation to
the casino floor below while still retaining the systems location as well as the focal point
of the Luxor, that being the Luxor Sky Beam.
STRUCTURE MODIFICATION

DAYLIGHT & NATURAL VENTILATION
PROS
Retains Most Structural Lines
Ideal Ventilation Opportunities
Visual Connection to Outdoors
Addition of Natural Daylight
Opportunity for Plant Life
Retains Luxor Sky Beam
Retains HVAC Location

CONS
Major Structural Modification
Cost
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D E S I G N P R O P O S A L S - WA L KWAY F O L I A G E
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DESIGN STUDY 3
Design Study 3 consist of a modification of the upper floors of the Luxor that removes
four floors of existing hotel rooms while keeping the existing HVAC room and Luxor
Sky Beam. This modification is harsh in that the existing structural layout is drastically
modified, however it allows for the introduction of natural daylight and ventilation to
the casino floor below while still retaining the systems location as well as the focal point
of the Luxor, that being the Luxor Sky Beam.
STRUCTURE MODIFICATION

DAYLIGHT & NATURAL VENTILATION
PROS
Retains Most Structural Lines
Ideal Ventilation Opportunities
Visual Connection to Outdoors
Addition of Natural Daylight
Opportunity for Plant Life
Retains Luxor Sky Beam
Retains HVAC Location

CONS
Major Structural Modification
Cost
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V I S U A L C O N N E C T I O N W I T H N AT U R E
Visual connection to nature is more than the visual preference and response to nature
but rather a reconnection of stress recovery and the easing of tensions. These relieving
forms stem from the idea of pattern that is found within nature, these ideas of natural
pattern can be utilized within a building or occupied space by mimicking the patterns
that are often seen within nature and even other forms of agriculture.
Health Benefits

Reduced Stress

Lowered Blood Pressure

Reduced Fatigue

Improved Mental State

Through the means of visual connections with nature, the stress recovery has been
reported to: lower blood pressure and heart rate, reduce attentional fatigue, reduce
sadness, aggression & anger. It has also been found that it helps improve mental
engagement, attitude and overall happiness.
Naturally Occurring Examples

Body of Water

Agriculture

Fossils

Terrain

Green Wall

Patterned Landscape

Imagery of Nature

Constructed Examples

Simulated Water Flow
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INTEGRATED DESIGN SOLUTIONS
1. Prioritize real nature over simulated nature; and simulated nature through the use of
patterns, and natural materials over no nature.
2. Prioritize biodiversity over quantity of plants, ensure there is a suffice amount of
different species to create a “natural” environment.
3. Create exercise opportunities that are in proximity to green spaces.
4. Design to support visual connections that can be experienced for at least 5-20
minutes per day.
5. Design spatial layouts and furnishings to direct desired view lines. Avoid impeding
visual access when in a seated position.
6. When space is limited, visual connections to small instances of nature can be
restorative.
7. When applicable, the benefits of viewing real nature may be replaced by a digital
medium.
PATTERN STUDY

Pattern View Biodiversity
Axis
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V I S U A L C O N N E C T I O N W I T H N AT U R E
PATTERN / VIEW / BIODIVERSITY AXIS
Direct Connection to Sky

Natural Shading

Bench For Longer Duration
Natural Wood
Sealed Concrete

Plant Type Variation

The usage of patterns and different materials as a ground surface provides an essence of
nature. Patterns are often seen within nature such as shells, waves, rock forms and more.
The usage of different materials enforces the ideals of a complex world, where no two
materials are alike. The usage in different materials in the image above provides a sense
of rhythmic movement through space. The usage of larger foliage provides natural
shading along seating groups while the integration of benches provides both a place of
leisure as well as a place of exercise. The main importance of adding a mixed variety of
landscape is that it will create a less organized feel, one that is natural but purposeful.
The usage of different landscape heights helps derive a stronger connectivity to nature
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REGIONS OF FUNCTION

Resting Areas
Main Circulation

The main trail allows guests to circulate throughout the space in a timely manner while
becoming accustomed to the texture and pattern of the landscape. The resting regions
are designated for leisure, a time to spend within nature and become within it.
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PURIFYING PLANTS
Areca Palm
The Areca Palm is biologically engineered to take in carbon
dioxide and release oxygen into its surroundings. The Areca
Palm is also unique in that it can remove dangerous chemicals
including formaldehyde, xylene and touene.
The Areca Palm grows well in filtered light and needs water often,
for a small space (4) 5 gallon plants will succeed in cleansing the
air within that space.
Snake Plant
Also known as the “Mother-In’Laws Tounge” the Snake Plant is
known for its nighttime oxygen production. This unique plant
is an office favorite granted its main production is at night. It
removes benzene, formaldehyde, xylene and toluene from the air.
The Snake Plant does well in window light and needs to be
watered weekly. In an air sealed room, these plants are capable
of producing enough oxygen to breathe normally due to their
height oxygen production.
Money Plant
The Money Plant is known for being one of the best plants
for removing chemicals. These chemicals include: benzene,
formaldehyde, xylene, and touene. As great of plants as these are
they also pose a risk since they are toxic to cats, dogs and small
children if the plant is ingested.
The Money Plant prefers indirect light and needs to be water
every week or two.
Dragon Tree
The Dragon Tree is known for its tall long form and spikey leaves.
This is a slow growing plant but it is most known for fighting off
both Trichloroethylene and xylene. These plants are also nice in
that the provide a flash of color with their bright red rim on the
outside of the leaves.
This plant needs a lot of sunlight and has the potential to reach
heights up to 8ft. 1
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Chinese Evergreens
The Chinese Evergreen is one of the most common household
plants. This species has a high oxygen output while also purifying
the air of harmful checmicals such as benzene and formaldehyde.
The Chinese Evergreen does well in full shade, and only needs
water on occasion. The soil should remain moist and never dry.
Having enough of these can provide enough oxygen production
within a single room.
Spider Plant
The Spider Plant is great at combating carbon monoxide and
xylene. This plant is also great because it is non-toxic to both
animals and humans. This plant is known for reproducing
through the means of ‘spiderettes’ or small duplicate strands of
itself.
This plant does well in shade with diffused light. It is best to water
it on occasion but never let the soil fully dry out.

Aloe Vera
The Aloe Vera is a great succulent for purifying the air of both
formaldehyde and benzene. This plant does well in full light but
should remain in an area that is room temperature.
This plant does not require much water so it is great for
xeroscaping and desert based regions.

Broad Lady Palm
The Broad Lady Palm is unique in that it can help reduce levels of
ammonia. These plants are expensive when fully grown but are
great structural like pieces that can create a statement within the
right space.
These plants do best in humid environments with very generous
watering cycles. The larger the space the plant is in, the more
water it will require since it needs a humid environment to
survive.
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BIOPHILIC
GAMING
BIOPHILIC DESIGN IN THE FUTURE OF RESORT GAMING
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W H AT I S B I O P H I L I C D E S I G N
In a general term, Biophilia is the humankind’s innate biological connection with nature. This
explains why crackling fires and crashing waves captivate us and why shadows and heights
instill fascination and fear; and why animal companionship and strolling through a park have
restorative, healing effects. For decades, research scientists and design practitioners have been
working to define aspects of nature that most impact our satisfaction with the built environment.
As we know, the definition of nature itself is quite complex. Generally there are two ways to look
at the definition of nature, one is that nature is to be classified as a living organism, unaffected
by human impacts on the environment. On the contrary, it can also be argued that nature is
inclusive of humans, what they design and make. From the perspective of Biophilic Design
nature is simply both, it can be classified as a living organism and a non-living component, this
can include items such as the sun, the sky, agriculture, manufactured parks and aquariums.
All of this sounds great, but at its core, it is about connection. It is much deeper than simply
connecting spaces to the outdoors in an effortless fashion. The art of biophilic design is having a
true sense for how to weave the elements seamlessly into a functional environment.

CATEGORIZE OF BIOPHILIC DESIGN
Biophilic Design, as complex as it may seem can be categorized into three categories, Nature
in the Space, Natural Analogues & Nature of the Space. Nature in the space is straight forward
in that a visual connection with nature is stimulating & calming, its simply great. Natural
Analogues is more complex in that its not the connection with nature, but rather the connection
to biomorphic forms, patterns, material and spatial hierarchy, similar to those found in nature.
Nature of the space is the last of these three categories where the incorporation of space
and nature create pockets of prospect, refuge, mystery and sometimes risk and peril. In short
this is where places of distinct spatial hierarchy or complexity are found, some of these might
withdraw from the main flow of space but mimic that of unique geological forms such as the
cracks and canyons of Zion.
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N AT U R E , H E A LT H , E C O N O M I C S
Biophilic Design through many means and methods can be used to reduce stress while
improving both out cognitive function and our well-being. At its core, biophilic design provides
opportunities for us to live and work in spaces with less stress and overall better health and
well-being. Biophilic Design has 14 patterns or ways to implement Biophilic Design and each
one has its own benefits, for example visual connection to nature can help improve your mental
engagement and attentiveness while places of prospect and refuge and help reduce stress and
fatigue. Each individual pattern has unique implementations and health based rewards for our
environments.

Reduced Stress

Lowered Blood Pressure

Reduced Fatigue

Improved Mental State

ECONOMICS OF BIOPHILIC DESIGN
Biophilic Design is not only a tool to benefit the health of guests and staff, it also has financial
implications as well. It has been found that these strategies can decrease absenteeism while
improving guest and staff retention, performance & stress recovery. In all, 10% of all employee
absences can be attributed to architecture with no connection to nature, with that said it is fair
to argue the same their customers as well. Within the retail sector, the inclusion of these design
strategies has been used to draw shoppers into stores and boost sales. Most notably, large
retail chains such as Target and Wal-Mart have dived into this spectrum of design to increase
customer retention and ultimately, sales. Target saw a 15-20% increase in sales in the six months
where a store was lit only by daylight.
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R E S O R T / G A M I N G I N T E G R AT I O N
Historically casino designs have remained unchanged with little to no integration of
biophilic design strategies. Materials are all manufactured and resonate no connection
to nature or natural materials. Casinos have remained thematic and incorporate little
to no daylight, foliage, adequate ventilation or natural materials. The rendering below
is a concept of standard casino scenario where a majority of the materials are painted,
covered and resemble no natural forms. The only source of lighting comes from can
lights or at most strip lights with no inclusion of natural light. Flooring materials are
limited to carpet, walls are covered with manufactured materials and the priority of
having the gambling machines dominate scars the landscape of the casino floor.
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The concept below shows the same space utilizing the basics of biophilic design. With
the incorporation of natural materials, daylighting, diffused light, water, risk and more
the space is transformed from a thematic space to an open and enjoyable space.
The addition of light (either natural or artificial through the means of LED panels,
transforms the space into feeling one with outside. Rather than the focus being on the
gaming machines themselves, they have become a cohesive part of the surrounding
environment where they are equally utilized but in a space that makes them more
enjoyable and usable to those using them. The addition of natural based flooring
materials mixed into aesthetic creates spatial awareness and complexity to the space.
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Welcome to the prototype of Biophilic Gaming. These renderings are a conceptual
prototype for the gaming of tomorrow, a place where resort enthusiasts can relax,
de-stress and become one with nature. What I am proposing is not an entire new
infrastructure, not a new building or rework of the entire gaming floor but rather a new
form of marketable experience like that of high roller lounges, or private gaming rooms.
The prototype you are seeing now is a rework of a portion of typical gaming floor that
can be customized through a multitude of means and methods to create a unique
experience within each resort. Ideally this is not a system that would occur in only a
singular resort but rather will become a marketable standard as a new experience
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Within the gaming industry. The incorporation of casino selected tables and
machines can be mingled within a controlled environment that incorporates the key
essential biophilic tools to ensure maximum customer retention, stress reduction and
satisfaction. The images on the bottom right page paint the picture of a typical gaming
floor: dark, dungeon like and unappealing to the future generations of gaming. This
prototype images seen above is the same exact space as the typical gaming floor but
it has been altered through the means of modular biophilic design based designs to
enhance and restructure gaming as we see it today.
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MODULAR DESIGN

Modularity

The integration of a modular system that can be developed within existing resort
structures is key in utilizing what Las Vegas has now. Once the desired location for the
biophilic installation is located, it can be systematically designed and altered for the
space.
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Duplication

Structure

The system consists of prefabricated units that are shipped to site for install. The usage
of modularity will allow for speed of install and ease of removal if later desired by the
resort.
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G R E E N WA L L

The green wall provides a multitude of key properties of biophilic design. The
integration of the prefabricated wall system provides not only direct connection to
nature but additionally supplements the production of oxygen and light through the
means of lighting integrated with the louvers.
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Aluminum Rail w/ Dripline
Growing Medium
Panel Box
Walnut Louver / Grow Light
Plants

Existing Structure
Support System
Geocomposite Drainage Layer
Waterproof Backing Board
OSB

The integration of direct visual connection to nature helps relieve stress while in a
gaming environment while also becoming an aesthetically pleasing form for visitors
to enjoy. The Non-Rhythmic layout of foliage within green walls provide the sense of
nature rather than the feel of mad made integration.
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WAT E R WA L L S

Water Nozzle
Water Wall Cap
Waterproofing + Tile
Existing Structure
Finished Wood Floor
Pebble Trough Over Drain
Stage Structure
6” CMU Walls
Turned 8x8x16 CMU Block
Existing Slab
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form of marketable experience like that of high roller lounges, or private gaming rooms.
The prototype you are seeing now is a rework of a portion of typical gaming floor that
can be customized through a multitude of means and methods to create a unique
experience within each resort. Ideally this is not a system that would occur in only a
singular resort but rather will become a marketable standard as a new experience
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Water Nozzle
Water Wall Cap
6” CMU Walls
Waterproofing + Tile
Finished Floor
Pebble Trough Over Drain
Stage Structure
Turned 8x8x16 CMU Block

Existing Slab
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page paint the picture of a typical gaming
floor: dark, dungeon like and unappealing to the future generations of gaming. This
prototype images seen above is the same exact space as the typical gaming floor but
it has been altered through the means of modular biophilic design based designs to
enhance and restructure gaming as we see it today.
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D I G I TA L S KY PA N E L S

MORNING

AFTERNOON

SUNSET
The demand for virtual experiences in younger generations such as millennials has
sparked a need for new forms of integration within the resort and gaming setting. Most
notably the experiences at Area 15 have become the epicenter of demand for these
younger populations. The usage of a digital display or “sky panel” can allow for the
simulation of natural light in preconstructed spaces that are unable to provide natural
daylight. These systems can be set up to capture and mimic the outside conditions and
seamlessly display them on the ceiling as if the space was outside.
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Sky Panel
Existing Structural System

An additional benefit of this is that this allows the space to not only become a function
of biophilic design but perhaps it can also display a multitude of other venues as well. As
seen in the images on the right page, this system has been used in a multitude of resort
venues but never solely for the purpose of a biophilic gaming resort.
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WIND MIMICRY

One of the key components of biophilic design is not only the usage of patterns from
nature but how the space interacts and moves to make it feel as if it is alive. The
integration of the wind mimicry system is not only to portray the sense of a shade
structure for the visitors below but to exemplify in an artistic way the movement of the
wind.
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Simulated Wind Structure
Sky Panel
Existing Structural System

One of the key components of biophilic design is not only the usage of patterns from
nature but how the space interacts and moves to make it feel as if it is alive. The
integration of the wind mimicry system is not only to portray the sense of a shade
structure for the visitors below but to exemplify in an artistic way the movement of the
wind.
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RESPOSIVE SURROUNDINGS

Built in Camera Tracking System

Increase in Water Speed

What this design leads into is the opportunity for biophilic responsive design. The
ultimate way for guests and clients alike to fully embrace and immerse themselves
into the environment is to program a simulated space that responds to their actions.
This example is showing how a camera and computer monitoring system can track the
play of the game and as it progresses the environment around the player can change.
For an example, say a guest goes all in at a poker table, this is a very stressful situation.
The system can see that there was a player that went all in and in response the system
knows to activate or accelerate the environment around the player.
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As he goes all is the water wall adjacent to him speeds up and the HVAC system around
the table speeds up thus creating an environmental action, the feel of play becomes
evident. With the increase in wind speed the plants around the table begin to move and
become one with the system. What I do know is that there is an opportunity to develop
responsive systems within the biophilic gaming environment, however I am unaware
of how desirable this would be given the context of health and stress. As amazing as it
would be to see the environment change around you based off the actions of your play,
this could potentially produce a reverse effect on the players emotions.
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As he goes all is the water wall adjacent to him speeds up and the HVAC system around
the table speeds up thus creating an environmental action, the feel of play becomes
evident. With the increase in wind speed the plants around the table begin to move and
become one with the system. What I do know is that there is an opportunity to develop
responsive systems within the biophilic gaming environment, however I am unaware
of how desirable this would be given the context of health and stress. As amazing as it
would be to see the environment change around you based off the actions of your play,
this could potentially produce a reverse effect on the players emotions.

THANK YOU
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